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ABSTRACT 

INTRODUCTION: Tooth exposure surgery refers to a Procedure which is performed in cases where a tooth has 

failed to erupt properly. Most often, the procedure is performed when a tooth has been blocked from erupting 

because of dental crowding. The aim of the study was to assess the cases requiring surgical exposure of impacted 

teeth for orthodontic treatment. 

MATERIALS AND METHODS: This was a descriptive study which was performed under a university setting 

where all the patients reported to Saveetha dental college and hospitals, Chennai. The data of patients who 

underwent surgical exposure of impacted teeth for orthodontic treatment from June 2019-February 2021 was 

collected from DIAS (Dental Information Archiving Software) . The data was collected , tabulated, statistical 

analysis was done by SPSS -IBM . 

RESULTS: From the statistical analysis it is found that the total number of cases requiring surgical exposure for 

orthodontic treatment was found to be n=43 between the age groups of 11-35 years with female prevalence. The 
overall prevalence for impacted tooth surgical exposure was found to be upper canines (18.60%). 

CONCLUSION: Within the limitations of the current study, it was found that surgical exposure of impacted teeth 

are more common among 16-20 years of age with female predilection with higher incidence of maxillary canine. 

 

KEYWORDS : Impacted tooth, surgical exposure, age, gender, orthodontics, innovative technique 

 

INTRODUCTION 
Tooth impaction is a condition in which the tooth is embedded in the tissue such that it’s eruption is prevented.(1)(2) 

Management of impactions is usually either by surgical exposure and forced eruption or extraction, the decision 

depends upon a multitude of factors that need to be assessed via clinical and radiographic evaluations of the patient 

before formulating the overall treatment plan.(3) It involves surgical exposure followed by fixed braces for two to 
three years to bring the tooth into alignment within the dental arch.(4) 

 

There are two types of surgical exposure which can be classified as open and closed exposure. (5)In open exposure, 

a window of tissue around the tooth was removed and glass ionomer cement is placed on the crown to prevent the 

gingival overgrowth during spontaneous eruption.(6) In closed exposure involves surgical uncovering of the tooth 
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with a full thickness mucoperiosteal flap dissected off the bone(7) . The bone covering the tooth is removed and an 

attachment with a chain is bonded to the exposed tooth. The palatal flap is repositioned and sutured back with the 

chain penetrating through  the mucosa(8). Before formulating the treatment plan, the clinical evaluation includes 

assessment of patient age, oral hygiene and dental caries,depth of impaction , displacement of the impaction and 
associated pathologies, esthetics and morphological suitability of the impaction, functionality of the impacted tooth, 

feasibility of surgical exposure and orthodontic alignment.(9) These factors are among the issues that are influential 

in deciding whether to expose or to extract the impacted tooth.(10) Patient cooperation and compliance are 

additional determinants which should be considered before commencing treatment. 

 

The best age for tooth exposure and forced eruption or surgical extraction is in childhood and adolescence, because 

as age increases , the impacted tooth often develops ankylosis, precluding the possibility to move into the dental 

arch orthodontically.(11,12) The inability to move the impaction may not be readily diagnosed preoperatively and 

may become evident only when the tooth fails to move after it has been exposed and orthodontic traction has been 

applied for several weeks or more 

 

Impactions that are very deep may not be amenable to exposure and orthodontic therapy. Sometimes even surgical 
removal of such teeth is not indicated especially when harm may be inflicted upon vital structures or teeth in the 

course of procedures such cases left alone and followed periodically with radiographs every 6-12 months for 

changes in the follicle of impaction. Removal of crown only is another option. Our team has extensive knowledge 

and research experience  that has translated into high quality publications. (13),(14),(15),(16),(17–26) (27),(28–

30).(31,32). Thus, the aim of the present study was to assess the cases requiring surgical exposure of impacted teeth 

for orthodontic treatment. 

 

MATERIALS AND METHODS 

The current study was a comparative , descriptive , retrospective study which was performed under a university 

setting where all the patients between 11-35 years reported to the Dental institution were obtained. The study was 

conducted in a university setting. The pros of the study was that it included a varied population and had the ability to 
perform preference analysis. The cons of our study was it had a limited geographic area of coverage and a small 

sample size . The ethical approval was obtained from the Institutional Ethical Committee. The selection of patients 

was from the list of patients who underwent surgical exposure for orthodontic treatment between 11-35  years who 

visited the clinic from the month of June 2019-February 2021. The data collected from reviewing the records of all 

the treatments done in the Department of Oral surgery which was offered by the university . The inclusion criteria 

was all patients between 11-35 years of age whose clinical examination revealed presence of spacing, crowding, and 

proclination of the tooth . Incomplete and censored data were excluded and also surgical exposure for other reasons 

also excluded. The total sample size obtained from 11-35 years of age was found to be n=42 . All the 42 case sheets 

were cross verified with photographs and reviewed by additional reviewers. To minimise sampling bias, a simple 

random sampling method was used. The data had high internal validity and low external validity. The data was 

entered in a  methodological manner and it was tabulated in Microsoft excel sheet. The tabulated data was imported 
and compiled for statistical analysis using SPSS software. Chi square test was done to find the significance of the 

study, which was set at p<0.05 as statistically significant.  

 

RESULTS 

From the statistical analysis it is found that the total number of cases requiring surgical exposure for orthodontic 

treatment was found to be n=43 between the age groups of 11-35 years with female prevalence. The overall 

prevalence for impacted tooth surgical exposure was found to be upper canines (18.60%). 

 

Figure 1 represents the frequency of study subjects based on age . The total number of surgical exposure of impacted 

teeth for orthodontic treatment was found to be n= 42. The age group between 16-20 years was found to be higher 

(41.86%) followed by 11-15 years of age (30.23%) and the least age group was 26-30 years (2.33%)  

 
Figure 2 represents the distribution of study subjects based on gender . Females had higher prevalence of surgical 

exposure (65.12%) than males (34.88%)  
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Figure 3 denotes the frequency of tooth number with surgical exposure. Maxillary canines were found to have 

higher surgical exposure of impacted teeth (18.60%) followed by lower canines (11.63%) .The least tooth which has 

undergone surgical exposure was found to be upper right first molar. 

 
Figure 4 denotes the association between age and tooth number. At 11-15 years of age , the second quadrant has 

undergone higher surgical exposure (16.28%) followed by first quadrant (11.63%) and third quadrant has not 

undergone any surgical exposure and the least was found to be fourth quadrant (2.33%). In 16-20 years , the first 

quadrant has undergone higher surgical exposure of impaction (16.28%) and the least commonly associated was 

third quadrant. In 26-30 years , the third quadrant shows more prevalence of impaction. In 31-35 years , the third 

quadrant shows more prevalence followed by the fourth quadrant . 

 

Figure 5 shows the association between gender and tooth number. First quadrant was found to have higher surgical 

exposure for females (18%) than males (9.30%) . Second quadrant was found to have higher surgical exposure for 

both males and females(14%) . Both the third and fourth quadrants were found to have higher surgical exposure for 

females than males .  

 
 

 

 

 
 

 

FIGURE 1 ; Bar graph depicts the frequency distribution of surgical exposure based on age. X axis represents 

the age group of the subjects and the Y axis represents the number of cases. The age group between 16-20 years was 

found to be higher (41.86%) ( green)  followed by 11-15 years of age (30.23%) ( blue ) and the least age group was 

26-30 years (2.33%) ( red colour ) 
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FIGURE 2 : Bar graph represents the distribution of study subjects based on gender. The x axis represents the 
distribution of gender and the y axis represents the number of cases . Females had a higher prevalence of surgical 

exposure (65.12%)( blue colour)  than males (34.88%) ( green colour). 
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FIGURE 3 : Bar graph denotes the frequency of tooth number with surgical exposure. The x axis represents 

the distribution of tooth number and y axis represents the number of cases. Maxillary canines were found to have 

higher surgical exposure of impacted teeth (18.60%) ( blue and green colour)followed by lower canines (11.63%)( 

orange ) .The least tooth which has undergone surgical exposure was found to be upper right first molar.( brown 

colour). 
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FIGURE 4 : Bar graph denotes the association between age and tooth number. The x axis represents the  

association of age group of the subjects and the y axis represents the number of subjects . At 11-15 years of age , the 

second quadrant has undergone higher surgical exposure (16.28%) followed by first quadrant (11.63%) and third 

quadrant has not undergone any surgical exposure and the least was found to be fourth quadrant (2.33%). In 16-20 

years , the first quadrant has undergone higher surgical exposure of impaction (16.28%) and the least commonly 

associated was third quadrant. In 26-30 years , the third quadrant shows more prevalence of impaction . In 31-35 

years , the third quadrant shows more prevalence followed by the fourth quadrant .The blue colour represents the 

first  quadrant . The green colour represents the second quadrant. The brown colour represents the third quadrant and 

the violet colour represents the fourth quadrant.The results were statistically significant [Pearson’s chi square test, 
P=0.02]. 
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FIGURE 5 : Bar graph shows the association between gender and tooth number. The x axis represents the 

association of gender and the y axis represents the number of subjects. First quadrant was found to have higher 

surgical exposure for females (18%) than males (9.30%) . Second quadrant was found to have higher surgical 

exposure for both males and females(14%) . Both the third and fourth quadrants were found to have higher surgical 

exposure for females than males .The blue colour represents the first  quadrant . The green colour represents the 

second quadrant. The brown colour represents the third quadrant and the violet colour represents the fourth 

quadrant. The results were statistically not significant [Pearson’s chi square test, P=0.45]. 

 

DISCUSSION 
The surgical exposure operation was primarily carried out in order to boost the success rate of orthodontic therapy 

so that it may be carried out in a variety of ways. (33)The most common cause of surgical exposure is the impaction 

of that particular tooth.(34) 

 

Patients between the ages of 16 and 20 had a higher rate of surgical exposure than those over the age of 20. This was 

mostly consistent with the findings of a previous study by Stylianos et al. , in which juvenile patients were 

frequently involved in surgical tooth exposure, owing to the presence of retained deciduous teeth and a smaller arch 

size(35). Pathological blockages, misalignment of the permanent tooth beneath, trauma, and infection are the most 

common causes of retained deciduous teeth. (36) 
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In this study, the gender distribution revealed that females are more usually involved in surgical exposure than 

males, and this conclusion was similar to Parkin et al. , who found that roughly 64% of the  females in the study 

were involved in surgical exposure of the tooth. (37)The high frequency reported in females is attributable to the 

difference between male and female growth rates(38). This is primarily owing to the fact that females are more 
frequently referred for orthodontic treatment, most likely due to their greater cosmetic demands. 

 

Canine teeth were the most often impacted teeth in this investigation.This finding was comparable to that of Hassan 

Al- Zoubi et al. , who found that 68 percent of canine teeth were impacted in their study.(39) Large tooth size, 

aberrant position of the tooth bud, presence of alveolar cleft, and ankylosis were the main causes of canine 

impaction.(40) 

 

The discovery of the third quadrant  was more common in roughly 57 percent of cases in women, according to a 

previous study by Muhammad et al. , since women were more likely to seek orthodontic treatment for their cosmetic 

concerns.(41) This was mostly in line with the findings of this study, which revealed that the third quadrant was the 

most often impacted tooth in the majority of females. 

 
The study's key flaw was that it was a single-centered study with a small sample size and geographical restrictions. 

The study's future goals included evaluating the position and difficulty of the impacted tooth that was indicated for 

surgical exposure, as well as a larger sample size and cultural diversity.  

 

 

CONCLUSION 
Within the limitations of the current study, it was found that surgical exposure of impacted teeth are more common 

among 16-20 years of age with female predilection associated with higher incidence of maxillary canines. Evidence 

suggests that surgical exposure of impacted canines followed by orthodontics is a treatment modality which yields 

stable long term results even though some attachment loss may occur. Successful completion of the treatment will 

aid in the preservation of teeth that are more significant for the patient's orthodontic, functional, and cosmetic 
stability. 

 

ACKNOWLEDGEMENT: 
The authors would like to acknowledge the help and support rendered by the Department ofOral Surgery, Saveetha 

Dental college and Hospitals, Saveetha Institute of Medical and Technical Sciences, Saveetha University for their 

constant assistance with the research. 

 

 FUNDING: 

The present project is funded by  

● Saveetha Institute of Medical and Technical Sciences  

● Saveetha Dental College and Hospitals  
● Saveetha University  

● Jembu Printers Private Ltd., Chennai. 

 

CONFLICT OF INTEREST: 

None declared  

 

REFERENCES 

1.  Litsas G. Dental Anomalies -Tooth Impaction [Internet]. Pediatric Orthodontics: Theory and Practice. 2018. p. 

145–77. Available from: http://dx.doi.org/10.2174/9781681086095118020008 

2.  Killey HC, Kay LW. The Impacted Wisdom Tooth. 1975. 100 p. 

3.  Becker A. Extreme Tooth Impaction and Its Resolution [Internet]. Vol. 16, Seminars in Orthodontics. 2010. p. 

222–33. Available from: http://dx.doi.org/10.1053/j.sodo.2010.05.010 
4.  Bourzgui F, Sebbar M, Abidine Z, Bentahar Z. Management of Dental Impaction [Internet]. Orthodontics - 

Basic Aspects and Clinical Considerations. 2012. Available from: http://dx.doi.org/10.5772/31199 

5.  Kalantar MH. Surgical Exposure and Orthodontic Alignment of Impacted Teeth. 2015. 

6.  Gupta A. Options for Surgical Exposure & Soft Tissue Coverage in Upper Extremity Trauma, An Issue of 

Hand Clinics,. Elsevier Health Sciences; 2014. 129 p. 

https://paperpile.com/c/IyAgY7/JNq4
https://paperpile.com/c/IyAgY7/ebjx
https://paperpile.com/c/IyAgY7/6WyJ
https://paperpile.com/c/IyAgY7/nOGF
https://paperpile.com/c/IyAgY7/l6zC
http://paperpile.com/b/IyAgY7/KJY7
http://paperpile.com/b/IyAgY7/KJY7
http://dx.doi.org/10.2174/9781681086095118020008
http://paperpile.com/b/IyAgY7/YeAN
http://paperpile.com/b/IyAgY7/RaQp
http://paperpile.com/b/IyAgY7/RaQp
http://dx.doi.org/10.1053/j.sodo.2010.05.010
http://paperpile.com/b/IyAgY7/grkG
http://paperpile.com/b/IyAgY7/grkG
http://dx.doi.org/10.5772/31199
http://paperpile.com/b/IyAgY7/Ob3A
http://paperpile.com/b/IyAgY7/2OBp
http://paperpile.com/b/IyAgY7/2OBp


International Journal of Early Childhood Special Education (INT-JECSE) 

DOI:10.9756/INTJECSE/V14I5.803 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 
 

6460 
 

7.  Björksved M, Arnrup K, Bazargani SM, Lund H, Magnusson A, Magnuson A, et al. Open vs closed surgical 

exposure of palatally displaced canines: a comparison of clinical and patient-reported outcomes-a multicentre, 

randomized controlled trial. Eur J Orthod [Internet]. 2021 Jun 11; Available from: 

http://dx.doi.org/10.1093/ejo/cjab015 
8.  Becker A, Chaushu S. Palatally impacted canines: The case for closed surgical exposure and immediate 

orthodontic traction [Internet]. Vol. 143, American Journal of Orthodontics and Dentofacial Orthopedics. 2013. 

p. 451–9. Available from: http://dx.doi.org/10.1016/j.ajodo.2013.02.012 

9.  Becker A, Zogakis I, Luchian I, Chaushu S. Surgical exposure of impacted canines: Open or closed surgery? 

[Internet]. Vol. 22, Seminars in Orthodontics. 2016. p. 27–33. Available from: 

http://dx.doi.org/10.1053/j.sodo.2015.10.005 

10.  Cassina C, Papageorgiou SN, Eliades T. Open versus closed surgical exposure for permanent impacted 

canines: a systematic review and meta-analyses [Internet]. Vol. 40, European Journal of Orthodontics. 2018. p. 

1–10. Available from: http://dx.doi.org/10.1093/ejo/cjx047 

11.  Hamza H. Computer-Assisted Technique for Surgical Tooth Extraction [Internet]. Vol. 2016, International 

Journal of Dentistry. 2016. p. 1–4. Available from: http://dx.doi.org/10.1155/2016/7484159 

12.  Datarkar A. Complications of Tooth Extraction [Internet]. Exodontia Practice. 2007. p. 129–129. Available 
from: http://dx.doi.org/10.5005/jp/books/10302_13 

13.  J PC, Pradeep CJ, Marimuthu T, Krithika C, Devadoss P, Kumar SM. Prevalence and measurement of anterior 

loop of the mandibular canal using CBCT: A cross sectional study [Internet]. Vol. 20, Clinical Implant 

Dentistry and Related Research. 2018. p. 531–4. Available from: http://dx.doi.org/10.1111/cid.12609 

14.  Wahab PUA, Abdul Wahab PU, Madhulaxmi M, Senthilnathan P, Muthusekhar MR, Vohra Y, et al. Scalpel 

Versus Diathermy in Wound Healing After Mucosal Incisions: A Split-Mouth Study [Internet]. Vol. 76, 

Journal of Oral and Maxillofacial Surgery. 2018. p. 1160–4. Available from: 

http://dx.doi.org/10.1016/j.joms.2017.12.020 

15.  Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, Krishna Kumar Raja VB. Non-suturing 

microvascular anastomosis in maxillofacial reconstruction- a comparative study. Journal of Cranio-

Maxillofacial Surgery. 2020 Jun 1;48(6):599–606. 
16.  Narayanasamy RK, Muthusekar RM, Nagalingam SP, Thyagarajan S, Ramakrishnan B, Perumal K. Lower 

pretreatment hemoglobin status and treatment breaks in locally advanced head and neck squamous cell 

carcinoma during concurrent chemoradiation. Indian J Cancer. 2021 Jan;58(1):62–8. 

17.  Wang H, Chinnathambi A, Alahmadi TA, Alharbi SA, Veeraraghavan VP, Krishna Mohan S, et al. Phyllanthin 

inhibits MOLT-4 leukemic cancer cell growth and induces apoptosis through the inhibition of AKT and JNK 

signaling pathway. J Biochem Mol Toxicol. 2021 Jun;35(6):1–10. 

18.  Li S, Zhang Y, Veeraraghavan VP, Mohan SK, Ma Y. Restorative Effect of Fucoxanthin in an Ovalbumin-

Induced Allergic Rhinitis Animal Model through NF-κB p65 and STAT3 Signaling. J Environ Pathol Toxicol 

Oncol. 2019;38(4):365–75. 

19.  Ma Y, Karunakaran T, Veeraraghavan VP, Mohan SK, Li S. Sesame Inhibits Cell Proliferation and Induces 

Apoptosis through Inhibition of STAT-3 Translocation in Thyroid Cancer Cell Lines (FTC-133). Biotechnol 
Bioprocess Eng. 2019 Aug 1;24(4):646–52. 

20.  Bishir M, Bhat A, Essa MM, Ekpo O, Ihunwo AO, Veeraraghavan VP, et al. Sleep Deprivation and 

Neurological Disorders. Biomed Res Int. 2020 Nov 23;2020:5764017. 

21.  Fan Y, Maghimaa M, Chinnathambi A, Alharbi SA, Veeraraghavan VP, Mohan SK, et al. Tomentosin 

Reduces Behavior Deficits and Neuroinflammatory Response in MPTP-Induced Parkinson’s Disease in Mice. 

J Environ Pathol Toxicol Oncol. 2021;40(1):75–84. 

22.  Zhang C, Chen Y, Zhang M, Xu C, Gong G, Veeraraghavan VP, et al. Vicenin-2 Treatment Attenuated the 

Diethylnitrosamine-Induced Liver Carcinoma and Oxidative Stress through Increased Apoptotic Protein 

Expression in Experimental Rats. J Environ Pathol Toxicol Oncol. 2020;39(2):113–23. 

23.  Gan H, Zhang Y, Zhou Q, Zheng L, Xie X, Veeraraghavan VP, et al. Zingerone induced caspase-dependent 

apoptosis in MCF-7 cells and prevents 7,12-dimethylbenz(a)anthracene-induced mammary carcinogenesis in 

experimental rats. J Biochem Mol Toxicol. 2019 Oct;33(10):e22387. 
24.  Saravanakumar K, Park S, Mariadoss AVA, Sathiyaseelan A, Veeraraghavan VP, Kim S, et al. Chemical 

composition, antioxidant, and anti-diabetic activities of ethyl acetate fraction of Stachys riederi var. japonica 

(Miq.) in streptozotocin-induced type 2 diabetic mice. Food Chem Toxicol. 2021 Jun 26;155:112374. 

25.  Veeraraghavan VP, Hussain S, Papayya Balakrishna J, Dhawale L, Kullappan M, Mallavarapu Ambrose J, et 

al. A Comprehensive and Critical Review on Ethnopharmacological Importance of Desert Truffles: Terfezia 

http://paperpile.com/b/IyAgY7/Q6FD
http://paperpile.com/b/IyAgY7/Q6FD
http://paperpile.com/b/IyAgY7/Q6FD
http://paperpile.com/b/IyAgY7/Q6FD
http://dx.doi.org/10.1093/ejo/cjab015
http://paperpile.com/b/IyAgY7/cVBr
http://paperpile.com/b/IyAgY7/cVBr
http://paperpile.com/b/IyAgY7/cVBr
http://paperpile.com/b/IyAgY7/cVBr
http://paperpile.com/b/IyAgY7/rv8G
http://paperpile.com/b/IyAgY7/rv8G
http://dx.doi.org/10.1053/j.sodo.2015.10.005
http://paperpile.com/b/IyAgY7/ioZ2
http://paperpile.com/b/IyAgY7/ioZ2
http://paperpile.com/b/IyAgY7/ioZ2
http://paperpile.com/b/IyAgY7/ioZ2
http://paperpile.com/b/IyAgY7/hFEZ
http://paperpile.com/b/IyAgY7/hFEZ
http://dx.doi.org/10.1155/2016/7484159
http://paperpile.com/b/IyAgY7/kjdZ
http://paperpile.com/b/IyAgY7/kjdZ
http://dx.doi.org/10.5005/jp/books/10302_13
http://paperpile.com/b/IyAgY7/sSa4S
http://paperpile.com/b/IyAgY7/sSa4S
http://paperpile.com/b/IyAgY7/sSa4S
http://paperpile.com/b/IyAgY7/sSa4S
http://paperpile.com/b/IyAgY7/MBCaH
http://paperpile.com/b/IyAgY7/MBCaH
http://paperpile.com/b/IyAgY7/MBCaH
http://paperpile.com/b/IyAgY7/MBCaH
http://dx.doi.org/10.1016/j.joms.2017.12.020
http://paperpile.com/b/IyAgY7/IgpfM
http://paperpile.com/b/IyAgY7/IgpfM
http://paperpile.com/b/IyAgY7/IgpfM
http://paperpile.com/b/IyAgY7/Phv9J
http://paperpile.com/b/IyAgY7/Phv9J
http://paperpile.com/b/IyAgY7/Phv9J
http://paperpile.com/b/IyAgY7/1oJDK
http://paperpile.com/b/IyAgY7/1oJDK
http://paperpile.com/b/IyAgY7/1oJDK
http://paperpile.com/b/IyAgY7/vx4Ij
http://paperpile.com/b/IyAgY7/vx4Ij
http://paperpile.com/b/IyAgY7/vx4Ij
http://paperpile.com/b/IyAgY7/PDBOM
http://paperpile.com/b/IyAgY7/PDBOM
http://paperpile.com/b/IyAgY7/PDBOM
http://paperpile.com/b/IyAgY7/ylP7O
http://paperpile.com/b/IyAgY7/ylP7O
http://paperpile.com/b/IyAgY7/n0l9s
http://paperpile.com/b/IyAgY7/n0l9s
http://paperpile.com/b/IyAgY7/n0l9s
http://paperpile.com/b/IyAgY7/XZSo0
http://paperpile.com/b/IyAgY7/XZSo0
http://paperpile.com/b/IyAgY7/XZSo0
http://paperpile.com/b/IyAgY7/LoxTw
http://paperpile.com/b/IyAgY7/LoxTw
http://paperpile.com/b/IyAgY7/LoxTw
http://paperpile.com/b/IyAgY7/vZ0yn
http://paperpile.com/b/IyAgY7/vZ0yn
http://paperpile.com/b/IyAgY7/vZ0yn
http://paperpile.com/b/IyAgY7/6QoqS
http://paperpile.com/b/IyAgY7/6QoqS


International Journal of Early Childhood Special Education (INT-JECSE) 

DOI:10.9756/INTJECSE/V14I5.803 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 
 

6461 
 

claveryi, Terfezia boudieri, and Tirmania nivea. Food Rev Int. 2021 Feb 24;1–20. 

26.  Wei W, Li R, Liu Q, Devanathadesikan Seshadri V, Veeraraghavan VP, Surapaneni KM, et al. Amelioration of 

oxidative stress, inflammation and tumor promotion by Tin oxide-Sodium alginate-Polyethylene glycol-Allyl 

isothiocyanate nanocomposites on the 1,2-Dimethylhydrazine induced colon carcinogenesis in rats. Arabian 
Journal of Chemistry. 2021 Aug 1;14(8):103238. 

27.  Sathya S, Ragul V, Veeraraghavan VP, Singh L, Niyas Ahamed MI. An in vitro study on hexavalent chromium 

[Cr(VI)] remediation using iron oxide nanoparticles based beads. Environmental Nanotechnology, Monitoring 

& Management. 2020 Dec 1;14:100333. 

28.  Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and validation of a formula for 

objective assessment of cervical vertebral bone age. Prog Orthod. 2020 Oct 12;21(1):38. 

29.  Ramakrishnan M, Dhanalakshmi R, Subramanian EMG. Survival rate of different fixed posterior space 

maintainers used in Paediatric Dentistry – A systematic review [Internet]. Vol. 31, The Saudi Dental Journal. 

2019. p. 165–72. Available from: http://dx.doi.org/10.1016/j.sdentj.2019.02.037 

30.  Felicita AS, Sumathi Felicita A. Orthodontic extrusion of Ellis Class VIII fracture of maxillary lateral incisor – 

The sling shot method [Internet]. Vol. 30, The Saudi Dental Journal. 2018. p. 265–9. Available from: 

http://dx.doi.org/10.1016/j.sdentj.2018.05.001 
31.  Su P, Veeraraghavan VP, Krishna Mohan S, Lu W. A ginger derivative, zingerone-a phenolic compound-

induces ROS-mediated apoptosis in colon cancer cells (HCT-116). J Biochem Mol Toxicol. 2019 

Dec;33(12):e22403. 

32.  Wan J, Feng Y, Du L, Veeraraghavan VP, Mohan SK, Guo S. Antiatherosclerotic Activity of Eriocitrin in 

High-Fat-Diet-Induced Atherosclerosis Model Rats. J Environ Pathol Toxicol Oncol. 2020;39(1):61–75. 

33.  Kohavi D, Becker A, Zilberman Y. Surgical exposure, orthodontic movement, and final tooth position as 

factors in periodontal breakdown of treated palatally impacted canines [Internet]. Vol. 85, American Journal of 

Orthodontics. 1984. p. 72–7. Available from: http://dx.doi.org/10.1016/0002-9416(84)90124-6 

34.  Surgical exposure of impacted teeth [Internet]. Orthodontic Treatment of Impacted Teeth,Second Edition. 

2007. p. 29–51. Available from: http://dx.doi.org/10.3109/9780203641149-4 

35.  Alhaija ESA, Abu Alhaija ES, Wazwaz FT. Third molar tooth agenesis and pattern of impaction in patients 
with palatally displaced canines [Internet]. Vol. 89, The Angle Orthodontist. 2019. p. 64–70. Available from: 

http://dx.doi.org/10.2319/031318-203.1 

36.  Al-Abdallah M, AlHadidi A, Hammad M, Dar-Odeh N. What factors affect the severity of permanent tooth 

impaction? [Internet]. Vol. 18, BMC Oral Health. 2018. Available from: http://dx.doi.org/10.1186/s12903-018-

0649-5 

37.  Parkin NA, Almutairi S, Benson PE. Surgical exposure and orthodontic alignment of palatally displaced 

canines: can we shorten treatment time? J Orthod. 2019 Jun;46(1_suppl):54–9. 

38.  Parkin N, Benson PE, Thind B, Shah A, Khalil I, Ghafoor S. Open versus closed surgical exposure of canine 

teeth that are displaced in the roof of the mouth. Cochrane Database Syst Rev. 2017 Aug 21;8:CD006966. 

39.  Almandaey AAQA, Almandaey AAQ. Surgical exposure, bonding and orthodontic traction of impacted 

maxillary anterior teeth : a retrospective study [Internet]. Available from: 
http://dx.doi.org/10.5353/th_b3976613 

40.  McDonald F, Yap WL. The surgical exposure and application of direct traction of unerupted teeth [Internet]. 

Vol. 89, American Journal of Orthodontics. 1986. p. 331–40. Available from: http://dx.doi.org/10.1016/0002-

9416(86)90056-4 

41.  Griffiths SE, Jonathan Sandler P. Tooth reshaping as an integral part of orthodontic treatment [Internet]. Vol. 

7, Orthodontic Update. 2014. p. 118–20. Available from: http://dx.doi.org/10.12968/ortu.2014.7.4.118 

42. Chakrabarti, Asit. "Traumatic Ventriculitis in Deep Litter System Managed Poultry Birds-Case 

Study." International Journal of Environment, Ecology, Family and Urban Studies (IJEEFUS) 6.2 (2016): 9-

12. 

43. Singh, SANJAY KUMAR, and A. R. V. I. N. D. Kumar. "Advances in heat transfer enhancement using twisted 

tape inserts with and without nanofluid." International Journal of Mechanical and Production Engineering 

Research and Development 10.1 (2020): 157-74. 
44. Singh, SANJAY KUMAR, and A. R. V. I. N. D. Kumar. "Advances in heat transfer enhancement using twisted 

tape inserts with and without nanofluid." International Journal of Mechanical and Production Engineering 

Research and Development 10.1 (2020): 157-74. 

45. Sharma, Nalini, and Ajay Singh. "A Review on Changes in Fertilizers: From Coated Controlled Release 

Fertilizers (CRFs) to Nanocomposites of CRFs." International Journal of Agricultural Science and Research 

http://paperpile.com/b/IyAgY7/6QoqS
http://paperpile.com/b/IyAgY7/mAGj2
http://paperpile.com/b/IyAgY7/mAGj2
http://paperpile.com/b/IyAgY7/mAGj2
http://paperpile.com/b/IyAgY7/mAGj2
http://paperpile.com/b/IyAgY7/hlOG6
http://paperpile.com/b/IyAgY7/hlOG6
http://paperpile.com/b/IyAgY7/hlOG6
http://paperpile.com/b/IyAgY7/yLnao
http://paperpile.com/b/IyAgY7/yLnao
http://paperpile.com/b/IyAgY7/B9TSM
http://paperpile.com/b/IyAgY7/B9TSM
http://paperpile.com/b/IyAgY7/B9TSM
http://paperpile.com/b/IyAgY7/B9TSM
http://paperpile.com/b/IyAgY7/yhi7B
http://paperpile.com/b/IyAgY7/yhi7B
http://dx.doi.org/10.1016/j.sdentj.2018.05.001
http://paperpile.com/b/IyAgY7/k0Shp
http://paperpile.com/b/IyAgY7/k0Shp
http://paperpile.com/b/IyAgY7/k0Shp
http://paperpile.com/b/IyAgY7/pAWiI
http://paperpile.com/b/IyAgY7/pAWiI
http://paperpile.com/b/IyAgY7/TXzS
http://paperpile.com/b/IyAgY7/TXzS
http://paperpile.com/b/IyAgY7/TXzS
http://paperpile.com/b/IyAgY7/TXzS
http://paperpile.com/b/IyAgY7/O1pq
http://paperpile.com/b/IyAgY7/O1pq
http://dx.doi.org/10.3109/9780203641149-4
http://paperpile.com/b/IyAgY7/I2UL
http://paperpile.com/b/IyAgY7/I2UL
http://dx.doi.org/10.2319/031318-203.1
http://paperpile.com/b/IyAgY7/ZbBq
http://paperpile.com/b/IyAgY7/ZbBq
http://dx.doi.org/10.1186/s12903-018-0649-5
http://dx.doi.org/10.1186/s12903-018-0649-5
http://paperpile.com/b/IyAgY7/JNq4
http://paperpile.com/b/IyAgY7/JNq4
http://paperpile.com/b/IyAgY7/ebjx
http://paperpile.com/b/IyAgY7/ebjx
http://paperpile.com/b/IyAgY7/6WyJ
http://paperpile.com/b/IyAgY7/6WyJ
http://dx.doi.org/10.5353/th_b3976613
http://paperpile.com/b/IyAgY7/nOGF
http://paperpile.com/b/IyAgY7/nOGF
http://dx.doi.org/10.1016/0002-9416(86)90056-4
http://dx.doi.org/10.1016/0002-9416(86)90056-4
http://paperpile.com/b/IyAgY7/l6zC
http://paperpile.com/b/IyAgY7/l6zC
http://dx.doi.org/10.12968/ortu.2014.7.4.118


International Journal of Early Childhood Special Education (INT-JECSE) 

DOI:10.9756/INTJECSE/V14I5.803 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 
 

6462 
 

(IJASR) 9.2 (2019): 53-74. 

46. MUHAMMAD, MUHAMMAD BELLO, RAHIMAH ABDUL AZIZ, and YEW WONG CHIN. "THE 

EFFECTS OF AIR POLLUTANTS FROM THE CEMENT INDUSTRY ON THE HEALTH OF THE 

KALAMBAINA COMMUNITY, SOKOTO, NIGERIA." Journal of Sustainability Science and 
Management 16.4 (2021): 220-235. 

47. Ngo, MINH TUAN, and VINH SINH Hoang. "A method for reducing the tooth profile errors of the spur gears 

in the hobbing process." Int J Mech Prod Eng Res Dev 9.4 (2019): 1-10. 

 


